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(54) [Name of the Invention] Polishing Device 
(57) [Abstract] 

[Composition] A polishing device which polishes one side of the coated polishing plate consisting of a 
plated body. A lower thickness-regulating ring 8, made of a harder material than the coated polishing plate 
1, is installed on the outer part of the holder 3 on which the fixed substrate 2, which maintains the coated 
polishing plate 1, is mounted. 

[Effect] The coated polishing plate 1 can be controlled to a desired thickness and excessive polishing of the 
coated polishing plate 1 can be prevented. Moreover, even if there is intolerance (slant) in the thickness of 
the coated polishing plate 1 , it can be modified to an even wall thickness and polishing with little uneven 
plate thickness can be achieved. As a result, the polishing accuracy of the coated polishing plate 1 can be 
guaranteed regardless of the processing conditions, and a stable plate thickness can be achieved. 
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[Scope of patent claims] 

[Claim 1] A polishing device which polishes one side of the coated polishing plate consisting of a plated 
body, and which is characterized by a thickness regulating material made of a material which is harder than 
the coated polishing plate 1, which is installed on the outer part of the holder 3, on which a fixed 
substrate , which maintains the coated polishing plate, is mounted. 

[Claim 2) 1A polishing device described in Claim 1, which is characterized by the fact that the 
abovementioned thickness regulating material is made of ceramic. 

[Claim 3] A polishing device described in Claim 1 , which is characterized by the fact that the 
abovementioned thickness regulating material consists of cemented carbide. 

[Claim 4] A polishing device described in Claim 1, which is characterized by the fact that the 
abovementioned thickness regulating material is made of a material coated with Ti-N. 

[Claim 5] A polishing device which polishes one side of the coated polishing plate consisting of a plated 
body, and which is characterized by a thickness regulating material made of a material which is harder than 
the coated polishing plate 1 which is installed on the outer part of the holder 3, on which a fixed substrate 
which holds the coated polishing plate is mounted, and is also installed with a positioning tool, which 
positions the abovementioned thickness regulating material. 

[Detailed explanation of the invention] 

[0001] 

[Industrial field of application] This concerns a polishing device, which grinds one side of the plate, 
which consists of the plate body to be ground. 

[0002] 

[Conventional Technology] When polishing a plated body with a conventional polishing device, first of all, 
the surface other than the processing surface of the coated polishing plate 51 is fixed to the fixed substrate 
52 and the fixed substrate 52, is installed on a holder 53 as shown in Fig.9. Next, as shown in Figure 10 and 
Figure 1 1 , the table 54 is rotated such that the processing side of the coated polishing plate 5 1 comes in 
contact with the polishing sheet 55 pasted on the top of the table 54, and the polishing is performed while 
dropping the polishing agent on the polishing sheet 5. 

[0003] 

In this processing method, though some forecast is done based on experience, etc, the machining time 
necessary to polish to a constant thickness changes greatly depending on the material of the coated 
polishing plate 51, the state of the processing surface of the coated polishing plate 51, and moreover, the 
speed will greatly change depending on such things as the condition of every type of polish. As a result, 
since the machining time is changed, defective goods might be generated due to excessive processing. 
Therefore, plate thickness has to be checked frequently during polishing. 

[0004] 

[Problems that the invention is to solve] Thus, in the abovementioned conventional polishing device, there 
were methods such as predicting the machining time based on past processing experience or the method of 
frequently checking the thickness during the processing with a film thickness measuring instrument in 
order to accurately manage the processing plate thickness of the coated polishing plate 5 1 . 

[0005] 

However, differences in machining time necessary for carrying out fixed polishing m the former occurred 
due to variables such as the material of the coated polishing plate 51, the roughness of the surface before 
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processing, the dripping quantity of the polishing agent, the wetness of the polishing sheet etc. Meanwhile, 
there was a problem that the total time required became longer in the latter due to the repeated measuring 
and processing. 



1 j i* -i 

This invention has taken into consideration the abovementioned past problems and offers a polishing 
device which can achieve this objective by adding the device to a holder on which the coated polishing 
plate is mounted through the fixed substrate. The finishing accuracy of the polishing of the coated 
polishins plate is guaranteed-regardless of the processing condition, and a stable plate thickness is achieved. 



[Means to solve the problem] To solve the abovementioned problems, the polishing device of the invention 
described in Claim 1 5 is characterized by a polishing device which polishes one side of the coated polishing 
plate consisting of a plated body, and which is characterized by a thickness regulating material made of a 
material which is harder than the coated polishing plate 1 which is installed on the outer part of the holder 3 
on which a fixed substrate which maintains the coated polishing plate is mounted. 



To solve the abovementioned problems, the polishing device of the invention described in Claim 2 is 
characterized by the fact that the thickness regulating material of the polishing device described in Claim 1 , 
is made of ceramic. 



To solve the abovementioned problems, the polishing device of the invention described in Claim 3 is 
characterized by the fact that the thickness regulating material of the polishing device described in Claim 1 , 
is made of cemented carbide. 

[0010] 

To solve the abovementioned problems, the polishing device of the invention described m Claim 4 is 
characterized by the fact that the thickness regulating material of the polishing device described in Claim 1 , 
is made of a material coated with Ti-N . 



To solve the abovementioned problems, the polishing device of the invention described in Claim 5 is 
characterized by the fact that the thickness regulating material of the polishing device described in Claim 1 
is installed with a positioning tool which positions the abovementioned thickness regulating matenal. 



[Operation of the Invention] According to the composition of Claim 1, since the thickness regulating 
material is installed on the outer side of the holder on which the fixed substrate, which maintains the coated 
polishing plate, is mounted, when the polishing process proceeds, the polishing agent soon comes in 
contact with the thickness regulating material. At this time, since the thickness regulating material is made 
of a harder material than the coated polishing plate, the polishing processing speed of the coated polishing 
plate decreases rapidly, and the polishing progress almost stops. Therefore, by setting the fixed thickness of 
the coated polishing plate equal to the thickness regulating material in advance, the coated polishing plate 
can be controlled to a desired thickness, and excessive polishing of the coated polishing plate can also be 
prevented. Moreover, even if there is a slant in the thickness of the coated polishing plate, since the 
polishing side becomes uniform due to the thickness regulating material of the outer part of the coated 
polishing plate, the coated polishing plate can be modified to an even wall thickness, and a little polishing 
of the uneven plate thickness can also be achieved. 

[0013] 

As a result, the finishing accuracy of the coated polishing plate can be guaranteed, and a stable plate 
thickness can be achieved regardless of the processing conditions. 



TRANSLEGAL, LLC 



TRANSLATION OF JPO6-039705 A2 



[0014] 

Moreover, according to the composition of Claim 2, the thickness regulating material is made of ceramic of 
high hardness, and since it is harder than the coated polishing plate, the coated polishing plate can 
definitely be controlled to the desired thickness. 

10015] 

Moreover, according to the composition of Claim 3, the thickness regulating material is made of cemented 
carbide of high hardness, and since it is harder than the coated polishing plate, the coated polishing plate 
can definitely be controlled to the desired thickness. 

[0016] 

Moreover, according to the composition of Claim 4, the thickness regulating material is made of a material 
coated with high hardness Ti-N, and since it is harder than the coated polishing plate, the coated polishing 
plate can definitely be controlled to the desired thickness. Along with this, because it is simply coated, it is 
possible to decrease the cost of the material. 

[0017] 

Moreover, according to the composition of Claim 5, since the positioning tool can position the thickness 
regulating material in the direction of the coated polishing plate, the thickness of the coated polishing plate 
can be easily controlled. 

[0018] 

[Working examples] 

[Working example 1] One of the working examples of this invention is explained based as follows on 
Figures 1-5. 

[0019] 

As shown in Figure 3, the polishing device 1 1 of this working example has a table 12 and a polishing sheet 
13 as the polishing agent which is applied on the table 12. The coated polishing plate 1 of stampers for 
disks is mounted on holder 3 (described below) by means of nickel plating, etc. which is on the polishing 
sheet 13. While table 12 can be rotated, as shown in Figure 4, a support arm 14 for supporting the holder 3 
is extended and installed from the side on the upper side of table 12, and a pulley 1 5/1 5, installed at the end 
of this support arm 14, is connected to the holder 3, and the holder 3 is rotated by rotating the table 32. 

[0020] 

As shown in Figure 1, while the under side of the abovementioned holder 3 is the same size as the fixed 
substrate 2, it [the holder] is formed as a minor diameter part 3a having a slightly larger diameter, and the 
upper part is formed as the major diameter 3b, whose diameter is greater than the minor diameter 3a. 

[0021] 

Moreover, a fixed substrate 2, which is supplied with a coated polishing plate in disc shape, whose 
polishing side is adjusted on the lower side on the center part, with both surfaces taped or fixed with 
adhesives, etc. It is installed on the lower side of the minor diameter part 3a of the holder 3. For instance, 
glass boards, etc. are used since the material has excellent flatness and the degree of parallelization required 
for this fixed substrate 2 to achieve an excellent processing surface. 

[0022] 

A fixed substrate-retaining ring 4 is installed on the periphery of the minor diameter part 3 a of the holder 3, 
and a retaining ringbolt 5 is fixed on the under side of the major diameter part 3b of the holder 3. The 
. bottom of this fixed substrate-retaining ring 4 is installed such that it projects downwards beyond the 
bottom of the holder 3. At the time of polishing, the fixed substrate 2 is prevented from shifting 
horizontally. 
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(0023) 

Moreover, an upper thickness regulating ring 6. a middle thickness regulating ring 7 and a lower thickness 
regulating ring 8 of the thickness regulating material are installed sequentially from the top on the 
periphery of the fixed substrate retaining ring 4, and the underside of the major diameter part 3b of the 
holder 3, and each of these rings 6, 7 and 8 have been installed in 3 places at an even angle. 

10024] 

Moreover, while a concave part 6a is formed on the central part of the under side of the upper thickness 
regulating ring 6, as shown in Figure 1, the middle thickness regulating ring 6 forms a projection part 7a on 
the upper side of the outer periphery. 

[0025] 

The abovementioned lower thickness-regulating ring 8 is made of ceramic or cemented carbide or a 
material coated with Ti-N and is adhered to the middle thickness-regulating ring 7. Furthermore, the middle 
thickness-regulating ring 7 can be integrated with the lower thickness-regulating ring 8. 

[0026] 

In addition, a height adjustment metal fitting 9, consisting of the upper metal fitting 9a and a lower metal 
fitting 9b,is installed as a positioning tool between the upper thickness regulating ring 6 and the middle 
thickness regulating ring 7. The contact surface of the abovementioned upper metal fitting 9a and the lower 
metal fitting 9b is a sloping surface wherein the internal periphery is the under side,and the lower metal 
fitting 9b can slide onto the upper metal fitting 9a. That is, an insect screw 1 0 facing the direction of the 
internal peripheral direction, is installed in the projected part 7a of the middle thickness regulating ring 7 5 
nd the lower metal fitting 9b slides over the upper metal fitting 9a due to this insect screw 10. As a result, 
the middle thickness regulating ring 7 and the lower thickness regulating ring 8 move up and down on the 
upper thickness regulating ring 6. 

[0027] 

The operation of a polishing device 1 having the abovementioned configuration is explained. 
[0028] 

First of all, as shown in Figure 1, the coated polishing plate 1, adjusted with the polishing surface on the 
under side, is mounted on the central part of the fixed substrate 2, and this fixed substrate 2 is installed on 
the lower side of the minor diameter part 3a of the holder 3. 

[0029] 

Next, as shown in Figure 5, the holder on which the fixed substrate 2 is installed is placed on the surface 
plate 25, formed on the flat side. Next, the middle thickness regulating ring 7 and the lower thickness 
regulating ring 8 are moved downwards by moving the lower metal fitting 9b to the internal periphery with 
the insect screw 10, and the difference between the processing surface la of the coated polishing plate 1 
and the under surface of the lower thickness regulating ring 8 is adjusted such that the dimension of the 
polishing amount becomes t. Furthermore, since this dimension t of the polishing amount differs slightly 
depending on the type of the polishing sheet 13, it is necessary to set an appropriate value at the time of the 
actual work. Next, after the completion of the adjustments, the upper thickness regulating ring 6, the middle 
thickness regulating 7 and the lower thickness regulating ring 8 are fixed to the holder 3 by the fixing bolts 
16, as shown in Figure 1 . 

[0030] 

This type of polishing jig is mounted on the table on which the polishing sheet 13 is applied, as shown in 
Figure 3. And, the holder 3 is rotated by rotating table 12 while dropping the polishing agent on the 
polishing sheet 13. As a result, the processing surface la of the coated polishing plate is polished only to 
the dimension t. When the polishing proceeds, and the position of the processing surface 1 a reaches the 
same height as that of the under surface of the lower thickness regulating ring 8, the polishing sheet 13 
comes in contact with the hard lower thickness regulating ring 8, the coated polishing plate 1 is hardly 
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processed and consequently, polishing of the coated polishing plate 1 is achieved, and the coated polishing 
plate 1 is always processed to a fixed thickness. 

|0031] 

Thus, in the polishing device 1 1 of this working example, since the lower thickness regulating ring 8 is 
installed on the outer periphery of the holder 3, on which the fixed substrate 2, which maintains the coated 
polishing plate 1 , is mounted, when the polishing process of the coated polishing plate advances, the 
polishing sheet 13 soon comes in contact with the lower thickness regulating ring 8. At this time, since the 
lower thickness regulating ring 8 is made of a harder material than the coated polishing plate 1 , the 
polishing processing speed of the coated polishing plate 1 decreases rapidly and the polishing almost stops. 

[0032] 

Therefore, the desired thickness of the coated polishing platel can be controlled by setting the lower 
thickness regulating ring 8 equal to the fixed thickness of the coated polishing platel in advance, and 
excessive polishing of the coated polishing platel can be prevented. Moreover, even if there is a slant in the 
thickness of the coated polishing platel, since the polishing surface becomes equal to the lower thickness 
regulating ring 8 of the outer part of the coated polishing platel , the coated polishing plate 1 can be 
modified to an even wall thickness, and polishing with little uneven plate thickness can be achieved. 

[0033] 

As a result, the coated polishing platel can be always be processed and finished to the necessary plate 
thickness, irrespective of the processing conditions, and the finishing accuracy of the polishing of the 
coated polishing platel is guaranteed, and a stable plate thickness can be achieved. 

[0034] 

Moreover, the lower thickness regulating ring 8 is made of ceramics or cemented carbide of high hardness 
and since it is harder than the coated polishing plate, the desired thickness of the coated polishing plate can 
definitely be controlled. In addition, using a material coated with Ti-N of high hardness for the coated 
polishing plate 1 that is harder than coated polishing plate 1, the desired thickness of the coated polishing 
plate 1 can definitely be controlled, and since it is simply coated, it is possible to reduce the cost of the 
material. 

[0035] 

Moreover, since the height adjustment metal fittings 9 can position the lower thickness regulating ring 8 in 
the thickness direction of the coated polishing plate] , the thickness of the coated polishing platel can be 
easily controlled. 

[0036] 

Furthermore, since the lower thickness regulating ring 8 of this working example is made of ceramic or 
cemented carbide or a material coated with Ti-N, it is possible to use a material which is harder than the 
coated polishing platel and which can remarkably decrease the progress of the polishing of the coated 
polishing platel. 

[0037] 

[Working Example 2] The other execution example of this invention is explained on the basis of Figure 3 
and Figure 6 as follows. Moreover, for the sake of convenience, the same numbers are used to identify 
items having the same functions as the items shown in the drawings for 1, and the explanation is omitted. 

[0038] 

In the polishing device of this working example as shown in Figure 6, an upper thickness regulating ring 2 1 , 
a middle thickness regulating ring 22 and a lower thickness regulating ring 8 of the thickness regulating 
material are installed sequentially from the top on the periphery of the fixed substrate retaining ring 4 and 
the under side of the major diameter part 3b of the holder 3. In addition, a spacer 23 is placed, as a 
positioning tool having a thickness equal to the necessary polishing thickness, between the above thickness 
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regulating ring 21 and thickness regulating ring 22. Moreover, an insect screw 24 facing downward is 
installed for height adjustment in the major diameter 3b of the holder 3. 

10039] 

The operation of a polishing device having the abovementioned the configuration is explained. 
[0040] 

First of all, the coated polishing plate 1, which is adjusted with the polishing surface on the under side is 
mounted on the central part of the fixed substrate 2, and this fixed substrate 2 is installed on the under side 
of the minor diameter part 3 a of the holder 3, same as working example 1 . 

[0041] 

Next, the holder 3, on which the fixed substrate 2 is installed, is placed on a surface plate 25 formed on a 
flat surface. At this time, a spacer 23 having a thickness similar to the necessary polishing thickness is 
already wedged between the upper thickness regulating ring 21 and the middle thickness regulating ring 22. 

[0042] 

Next, the insect screw 24 for the height adjustment is adjusted, and under side of the lower thickness 
regulating ring 8 and processing side la of the coated polishing platel are set in the same horizontal plane. 
Thus, after completing the height adjustments, the spacer 23 is removed and the turnings of the upper 
thickness regulating ring 21 , middle thickness regulating ring 22 and the lower thickness regulating ring 8 
are fixed by a fixing bolt 16. As a result, the under side of the lower thickness regulating ring 8 is 
positioned in the upper direction only in the dimension equal to the necessary thickness of the coated 
polishing plate 1 . And, this type of polishing jig is mounted on the polishing device 1 1 , and the coated 
polishing platel is processed to a fixed thickness by polishing. 

[0043] 

Therefore, the polishing tool can be configured with a simple material such as the spacer 23, and since the 
thickness can only be adjusted by detaching, the operation thereof can be assumed to be good. 

[0044] 

[Working Example 3] The other working example of this invention is explained based on Figure 3, Figure 
7 and Figure 8 as follows. Moreover, for the sake of convenience, the same numbers are used to identify 
items having the same functions as the items shown in the drawings for 2, and the explanation is omitted. 



[0045] 

As shown in Figure 7, instead of the spacer 23 in working example 2 an intermediate stiffening ring 30 is 
placed between the upper thickness regulating ring 21 and the middle thickness regulating ring 22, in the 
polishing device of this working example.This intermediate stiffening ring 30 can be replaced with a 
substitute ring 3 1 whose polishing thickness dimensions are thinner than the intermediate stiffening ring 30, 
shown in Figure 8. The positioning tools are configured of the abovementioned intermediate stiffening ring 
30 and substitution ring 3 1 . 

[0046] 

The operation of the polishing device having the abovementioned configuration is explained. 
[0047] 

First of all, the coated polishing plate 1, adjusted with the polishing surface on the under side is mounted on 
the central part of the fixed substrate 2, and this fixed substrate 2 is installed on the under side of the minor 
diameter part 3 a of the holder, as in example 2. 



[0048] 
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Next, the holder 3, on which the fixed substrate 2 is installed, is placed on a surface plate 25 ; formed on a 
flat surface. At this time, an intermediate stiffening ring 30 is wedged between the upper thickness 
regulating ring 21 and the middle thickness regulating ring 22. 

[0049] 

Next the insect screw 24, for the height adjustment is adjusted, and the under side of the lower thickness 
regulating ring 8 and processing side la of the coated polishing plate 1 are set in the same horizontal plane. 
Thus, after completing the height adjustments, the intermediate stiffening ring 30 is removed, and the 
substitution ring 3 1 is replaced in the same position. Afterwards, the upper thickness regulating ring 21 , the 
middle thickness regulating ring 22 and the lower thickness-regulating ring 8 are fixed with a fixing bolt 1 6. 
As a result, the under side of the lower thickness regulating ring 8 is positioned in the upper direction only, 
in the dimension equal to the necessary thickness of the coated polishing plate 1 . And, this type of 
polishing jig is mounted on the polishing device 11, and the coated polishing plate 1 is processed to a fixed 
thickness by polishing, as shown in Figure 3. 

[0050] 

Thus, the positioning tool of the polishing device of this invention is composed of 2 materials such as the 
intermediate stiffening rings 30 and substitution rings 31, and the fixed thickness of the coated polishing 
plate 1 can be controlled by substituting only these. 

[0051] 

Therefore, the polishing tool can be configured with a simple material, and the operation thereof can be 
assumed to be good. 

[0052] 

[Effects of the invention) As mentioned above, a polishing device in accordance with Claim 1 is 
composed of a thickness regulating material made of a harder material than the coated polishing plate, 
which is installed on the outer part of the holder, which is mounted with a fixed substrate, which maintains : 
the coated polishing plate. 

10053] 

As a result, by setting the thickness regulating material equal to the fixed thickness of the coated polishing 
plate in advance, the desired thickness of the coated polishing plate can be controlled and excessive 
polishing of the coated polishing plate is also prevented. Moreover, even if there is intolerance in the 
thickness of the coated polishing plate, since the polishing surface becomes equal to the thickness 
regulating material of the outer part of the coated polishing plate, the coated polishing plate can be 
modified to an even wall thickness, and polishing with little uneven plate thickness can be achieved. 

[0054] 

As mentioned above, a polishing device in accordance with Claim 2 is configured such that the thickness 
regulating material of the polishing device of Claim 1 is made of ceramics. 

[0055] 

As a result, since it is harder than the coated polishing plate, the desired thickness of the coated polishing 
plate can definitely be controlled. 

[0056] 

As mentioned above, a polishing device in accordance with Claim 3 is configured such that the thickness 
regulating material of the polishing device of Claim 1 is made of cemented carbide. 

[0057] 

As a result, since it is harder than the coated polishing plate, the desired thickness of the coated polishing 
plate can definitely be controlled. 
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As mentioned above, the polishing device in accordance with Claim 4 is configured such that the thickness 
regulating material of the polishing device of Claim 1 is made of a material coated with Ti-N. 

[0059] 

As a result, since it is harder than the coated polishing plate, the desired thickness of the cpated polishing 
plate can definitely be controlled, and since it is already coated, the material cost can also be reduced. 

[0060] 

As mentioned above, a polishing device in accordance with Claim 1 is configured such that the thickness 
regulating material is installed with a positioning tool, which positions the abovementioned thickness 
regulating material. 

[0061] 

As a result, in addition to the effect of Claim 1, there is also an effect wherein the thickness of the coated 
polishing plate can be easily controlled. 

[Brief Explanation of drawings] 

[Figure 1] This figure shows the structure of the height adjustment metal fitting provided in the polishing 
device in one of the execution examples of this invention, and it is an X-X longitudinal section of Figure 2. 

[Figure 2] It is the bottom plane view, showing the structure of the holder of the abovementioned polishing 
device. 

[Figure 3] It is the front elevation of the abovementioned polishing device, which shows the mounted state 
of the holder on which the coated polishing plate is mounted. 

[Figure 4] It is the plane of the abovementioned polishing device, which shows the mounted state of the 
holder on which the coated polishing plate is mounted. 

[Figure 5] It is the main sectional view, which shows the structure around the lower thickness regulating 
ring of the abovementioned polishing device. 

[Figure 6] It is a sectional view, which shows the structure of the polishing device of the execution example 
of mis invention. 

[Figure 7] It is a sectional view, which shows the structure of the polishing device of the other additional 
execution examples of this invention. 

[Figure 8] It is the perspective view, which shows the structure of the substitution ring provided in the 
abovementioned polishing device. 

[Figure 9] It shows a section view of the conventional example and is a sectional view, which shows the 
structure of the holder provided in the polishing device. 

[Figure 1 0] It is front elevation, which shows the mounted state of the holder in the abovementioned 
polishing device on which the coated polishing plate is mounted. 

[Figure 1 1 ] It is a plane, which shows the mounted state of the holder of the abovementioned device on 
which the coated polishing plate is mounted. 

[Explanation of the symbols] 

1 Coated polishing plate 

2 Fixed substrate 
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3 Holder 

4 Fixed substrate retaining ring 

6 Upper thickness regulating ring 

7 Middle thickness regulating ring 

8 Lower thickness regulating ring 

9 Height adjustment metal fitting (positioning tool) 

10 Insect screw 

1 3 Polishing sheet (Polishing agent) 

23 Spacer (Positioning tool) 

30 Intermediate stiffening ring ((Positioning tool) 

3 1 Intermediate stiffening ring ((Positioning tool) 



Figure 1 




Figure 2 

i i 
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Figure 4 
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Figure 8 
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$ ftfcWPW* b ft * r t t f 5 If #5 1 e« 05F 

[R** 5] ffi*t^645«W»*©-*OB«r«F* 
-r3WBK«lc*3vn\ 

[0 0 0 1 ] 

iwm±<omm&m e>*3««FB 

[0 0 0 2] 

Xffitf>K»ffiS:HKS«5 2ICB56U ieS£5 2t: 

«y**5 3icas»-rs. &^t % mi own i^ 

V 5 5 (cttQFSS 5 1 <0SDXB^«i-5tt1B"tf, 
^5 4 SrEIIESi*, W**JSr«F«V- h 5 5^±ic®T 

[0003] *inxft-cHu -tcof^fits^i: 

to©, «wb« s i o#irxxnsw**E 5 i <e> 
mxmottm, s&fcra#«wBft#*fci9W*a* 

#*t<ac-fku wHt^ioT, jDx«FMoa»dSftc 

&ot\ JDXia^-c^FAfDdssi^i-^ifr&ibfcSo w<z> 

[0 0 0 4] 

< ffai"5fc«>lCtt, ffl*©iraXft*Ii]fcS-^-c;&nX 

[0 0 0 5] L,3&>L4aS£), ltt#Tttl8flFB«5 1 
^PX^coSSSs WB»J«D*T*. WB*>-b<B» 
^•£^11 £ «9, SfJtoWliSrffS^SiaiX^Pfllc 



[0 0 0 6] ±IBK*oBBHA(c«^«$tb 
fcWT*<jt, tOlfttt, H£X4E*#LT»«FB 
ffiSr^-raftSFAt-X^SrJPiar itdJ:5, *DX* 

[0 0 0 7] 

ft-c^sr ur^5 0 

[0 0 0 8] n«92E«0«n^9FaSS»:. ±15* 
HS:«B)ti-*fc»fc. M**lEtt£>ttS£Blc^ 

*T\ ±E«*ffl*ja^d s "fe9 5y^*>6>45^i«r«« 

[0 0 0 9] »*3l3E«©«W«DfflBK»H:, ±ER 

[0 0 10] W*£4EK<D»9!<aWB£lIB:, ±ER 
JB***"r5fc»(c, M*«iE*(DfflBK«fc*5^ 

[0011] »*«5E*©»W<i05FB«BHu ±E^ 
HSr»fti-5fc«)fc, »*«lE«^WB«Bl;::J3i^ 
~t\ ±EB*a»»«*r*WB«<bJSCS*iSi^ffi:«II« 

So 

[0 0 12] 

B&£«# LfcB3EStR*r36*i-5«»*«)^B»^Bl! 
#feixT^*©T\ ttWBS^WBinx^itfi^Si. 
WTWB*f#W*afW«W«cSS«i-« 0 rcoirt. V 
■SftMlfWtttttWBSJ: 9 

WB«©WBanX*Kas&S»cffiTU WBOitfldSli 
kA,m±-f2>o L^:^ 0 r, 
WBfiogf $ ^ u < Kfe It is < r t ic ± o 
T, «WBfi*BfHo«Sl;:WJ»i-st#i^ S^FB« 
©WBifl#*K±i-Srti5T?#5 0 ^fc, ftff|«o 

»lcioT5FBffi^-«(-*5(o-e. a«FBfi36S*9#* 
«lB^tfjE$*L, «Btffe<0^4v^5FBS:Stai-5r i 

[0013] ax*#^»»sni"fcawB 

ffi(DWB©tt±»ft*«EEU SSLfcffi«*?k«i-S 
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[0 0 14] ft*3S20«^i^iixl^ V£ftM 

[0 0 15J *fc, »#*3(D*J*fcJ;fttf* i?$m*J 
[0 0 16] »#B4©*j8fci*itf, JV$ftfl 

[0 0 17] »*3S5 0fllj«lcJ;ixtf, fiSHS 

4:4*. 
[0 0 18] 

1 ] *36W<D— SasWlcov^H l 4v^ LH 5 
[0019] ^H^O^^E lift, B3 l^-TX 
flfi#t LTOflFI^ h 1 3 tSrtir*5 9, :(0l 

ffiii& s «t«SixSJ;5Jw4oTV^S 0 ±f£x-:7Vvi 2 

or, *ft#*-3*see-rsj:5Jw4oTi^o 

[0 0 2 0] ±Eft»A3ll, Hl^ia^riS^ 
a s B£SIE2 fcra-*L<(i J ?^c*4a**'1-S/J^ 
»3aiLT3BfiESixS-*, ±«#ro/hSffB3 a J: 
9 <3*#4aSr*i-**a«3 b 4: LT^/&£*vr^ 

[0 0 2 1 ] «»*3 0/Jvg»3 aC5T«lfcf4, 

#F^® SrTffill:: UfcR««©»W»*R 1 ^^ilffilf 

2#g#$;h, i £ Jz5fc4oT^5 e CKDB^SK 2 fl 
[0 0 2 2] _b|E»«F* 3 tC*3H-S/J%S» 3 a O^JStC 



T^£ 0 r©BS»«»«Fy>'^4tt. T«W*±R«J* 
J:3 0T*i:9%T«ic:^ttlUT^:tj'e>tt*r^f9. WJi 
aiSri--6»lw, BK*S2^«*rSl^i"tt5©SrKJt 

5 K.4oTi^<5 0 
[0 0 2 3] 4fc, BSSfift^y ^^4©^«. ^ 

9, Ztib& l J>?6 • 7 • 8f±. H2l^"tJ:5fc* 

[0024] ^/t, s i ^^-r<t 5 c ijf$m^jy> 

a3&5?§Mfc£*VCl^o 

[0 0 2 5] ±E©T»*a*J!J ^8tt\ t7$^ 

[0026] s&fc. jjpsa«y>^6 4:tacsaiB 

9>^7t<3!)IBfcH ±&A9 a iT£A9 b t*>e>4 

5 ttcnifi 1 1 r <d m £ iMi: 9 tm t * e> *vr v ^ 

£ c ±I5©±A*9 a 4:T^Jr9 b 4r<08*ffi«:rtJS«] 
an r W*43^ffi£4oT*3*K TM9b^±M 

9a^a«i-5rf6t4orv^o i-4tet»^ tffsawy 

i^7<Dg8ffi«7 afcWu rtJH*Ifi^lfiJ&»5*-*^l 0 
as»tt6*tT*3!K Olr±0T£A9 bis 

±4*9 a tSlrrSi:*^ rtti^oT. *Jf:£gl 
ftjy >^7XtfTff$»»J!J v^8i5JJ»S»«y >^ 
6(c^LT±TI-SSii-5 J: 5 Moti/^o 
[0 0 2 7] ±E^*rtS:*rrsW»««l icDSi^ic 

[0 0 2 8] Hjl^^-rJ;ptc. ^Fg®$rTffilltc 
Ufc«W*«l«rBS»K2 0>f>A»^B»U 

2 3 O/J^SS 3 a C0T«KS*1-£ o 

[0 0 2 9]R^ B5fc^i"J:5^ B^S«2^s 
*»$*tfcfia**3 Sr^^s^ haalc»*StLfcja*2 5 
(D±\zMLmi-Z> 0 fr^X\ 0\zX9 % TM9 

7xr/T«s«iiwy>^8*T*»«is^ tiisi 

Mo^-ifeti4*J;5tc:f|«-rSo 4*3, Cco^Fgg 

o^tfe t d wjiv- h i 3 <Dmm\z.xoxmmz.m^ 

5^T% |!|R©f^tc*3V^r5iB-ffl4fl[S:KSU4J1-ix« 

46>4v^*&t*>*, ^vN-e s mmi&7'&, H 1 tc^-t 

J¥$ft*jy v^7Xt?T«S««y >^8«:ft»A3i: 

B«-rs 0 

[0 0 3 0] rcoj:5^iolif?&M> H 3 
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«&R3#6(teU £*xfcJ:oT, ttfflWKl^iDXB 
1 a<&4fc«#T*3S«iy v^8©TffiiR-ffi*K4 
«+S0T, 1^aWl©W»ttJat^^ilHT*i", w 

S Q 

[0 0 3 1] ^coi 5(-> #5S*«©5W«« l 1 

a«i y 8 ft««FS£ i <t 9 tai b 4 5 o 

T, »flf««l©«F«3roX3t«*5A«^ffi:T*U, W«© 
[0 0 3 2] Lfc^oT, TJ¥£«ftjy >^8£, ^ 

»f« i <om^<ow £ t < K£ t r *s < r t tc i 

*jy^^8fcJ:-oTW*®* s -«l-4 ; 5©^ ttQFfffi 
[0033] jpxftftk:«j*sn-fi^ %\z 

[0 0 3 4] TJ»Sft«l9 V^8dSiBafl[©-fe7 

T, **lr»W*«Srgffi©J»$lw«J»i-5r tis-cgr 

fcflERifcSOT, «H^*W««l«ri5fa^«Sl!:M 
»i-SrtdST?SSt*tw, ^-^y^SftittT*) 
SOT?, $mcD = * h^jgfsr t35Sprtti:*5 0 
[0 0 3 5] K$«BEA*9#TffSaMS^ 
8SrttW*fil©ffS*fiUcffi«HSTf SOT, £g 

[0 0 3 6] jJc*5, #IHfe«<0TJP*ftMy V^8ft, 

*ott©tt«F»« 1 J; 0 fc«< , tt9F*fi 1 OflFMf^it 
fr^S L < teT ^Sffl^it S r * t> PrtETfc 

So 

[0 0 3 7 ] SHfc«2) *3SMOft©*16WS:BI3a 



[0038] #si»0y©wB£s«w:, m e i^ti ? 

LTOTJSSa«y>^8dSK^feJxTi89, Stic, 
-Lff£»f»y ^2 l £*«*«y ^2 2i*>l«fc 

t pswoacs sr*-r sttans^a 

i LTO^-f-2 3ds»5*ixSJ:5^*oTV^5o * 
fc, «»*3©*S(fB3b{d^ T*fclRja>5aS3S« 
^4*^2 4*3^ 5>tiTV^S 0 

[0 0 3 9] J:1B©«*fc*-rSW«*«©flF«lbfP^ 
ov^-CRWrs. 

[0 0 4 0] 41*, Hftftl 1 <t mm\L W«ffiSrT«!»- 
U*:*flf*«l SrHS»E2 0**ffl^B#U 
*S*2 Sr«»A3 0/J>S«B 3 a ©TflilcSSfc-rs. 

[0 0 4 1]^T% B££tR2^»$jx^«19J B r3 

©t*, ±»*a« j ^2 i i wjaijy^2 2 

S*-<— *2 3#R4ixT^S 0 
[0 0 4 2]^T\ il^HA^^2 4^1l 
T, T«Sft«y^8 0Tffit«W*«10lDXffil 

iJ?^S.^jy >^2 1, 
^2 2XtfT*S*«9^8SrHfii-S. rJxfcJ: 
oT, T«Sa«y>^8C0Tffitt. ftllfil^I 

fiS-TSr tlcftS. %z LT, 

H 3 t^-rflF^gfE 1 1 L. S r fc J: 9 

Silfil ^M^cO^^iC^X^HSo 
[0 0 4 3] LfctfoT, ffiW8?a*7X-t2 3 

t^5HSWWt«ts: t^sTf si#tc. 

*f fc ft T J? $ VIS^S t t 5 <o Ttftfftt O a V ^ % CO t i" 
SCiiSTtS. 

[0 0 4 4] [^m^J3] *5HBOflfcOjat«SrB3, 
So 4*5, SWOfllSl, ffirlE<D|lll£«2©BB(c^L 

[0045] #ntt«co«w»«ra\ a 7 fc^-r «t 5 

tC. H16«2 0^-*2 3CO«:*5!9tC, +P<y^^3 

ods±JSS«*jy >^2 i fc yy^ 2 2«bo 

M^iaSixT^So ^:LT, BBy v^3 Of*," H 

8J^i"J:5«w, ^^3 0 £9 tflFBWS^Tf-ffi 

»t»v^«*y ^^3 1 (cg^^x.pI|gi:4oTV^So 

^lt. ±i5*rfly>-^3oi:s^y>^3iic<to 
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oivriMB-rs. 

[0 0 4 8] JfcV^ i^Sffi2^gf^tM!3 
[0 0 4 9] JteV^ K$B»BA*^2 4£1I*L 

9, raiMfc«^««y ^3 1 

OJnXBl a in, #EfcWaM* iH*©^ifc«rj■ 
f&*«rH3^*-rW«K«l lfc««LT, ^FSi-^r 
[0050] r^)<tp(w, *9mfl09W£KHu 

[0 0 5 1 ] Lfc#oT, tt««»#afc«*4«B»rc 

[0 0 5 2] 

[0 0 5 3] »$a«fl«WSr, -T«)«SF» 

TW*B*s-«fc45<&t\ «W«*E^*S«*«*t* 

[0 0 5 4] n^2(D%m<ommmm^ «±<©.k5 

[0 0 5 5] tt«F*«J:t)tat^T, » 

[0 0 5 6] .|»**3©3BS8©flf*«lltt. EJtJb<Z)J:5 

[0 0 5 7] rtvtci 5 % »W»R J: 9 tav^r, 91 



[0 0 5 8] at*3j4 WBSBtt, fiLbOi 5 

[0 0 5 9] Ztl\Z±Q^ffl?miR£ f !)%i&^<D'?* fit 

[0 0 6 0] »*3j5©*?BOflF*«tttt, £JLb$>J;5 

[0061] riifcJ: 9 B*^ 1 ©S6*irinir , * 

[BffioflMifcKW] 

[Bi] *38W©-jt»«t*5Jt-5W*3611t«iLbix 
[112] ±l^»K«o«m*<o«36*35^jSffiH-e*> 

■ StbfcttllSr^i-spBB-CfeSo 
[B5] ±IBW*«B©T»*a*y>^f*3fio«3fi«r 

^i-»«ewfBBT?*)S. 

[16] **W©ffi^ll*««ic*5|-t5flf«S«o«3fiS: 

IB 71 *3SM^*6^tt^^l6W!:*5(tsw*««<0 
flH6«T3^r»ffiB"C*>5. 

[B8] ±BoW»«Bfc**-bixfc«lfcy^^o«3t 

[B9] *3^*a*1-t>«rcfc9* &*i 
fc«»*©*3I«:*-r«BB"CS>5. 

[BIO] iBBFSSIl^ttWBIESr^LfcflfeJ*** 
4KB $ ixfctt«*^"r jEBH-C*> 5 0 

[in] ±mwmmm^&mmm*%iMLtz&ftMrti* 

«BSixfc«»Sr^i-¥BB-C*>5o 
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23 x^i-v (ttftm^ft) 
30 *w)>ir mmm&^wc) 



[in 



3i <pfsv (ttcns^ft) 



[12] 




[H6] 




[H9] 
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